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METIiOD FOR HAb03VER BETWEEN AS YNCHRONOUS CO^^^ 
NETWORK AND SYNCHRONOUS COMMUNICATION NEHTWORK 

Technical Field 

The present invention relates to a handover method for a mobile communication terminal in 
a mobile communication networic, in particulariy, to a handover method for a mobile communication 
temiinal in a mobile communication network in which an asynchronous networic and a synchronous 
network overiap each other. 

Background Art 

International Mobile Telecommunication (IMT)-2000 systems aim to solve the problem of 
global roaming between mobile communication systems, and are classified into a Code Division 
Multiple Access (CDMA)2000-based synchronous system and a Wideband Code Division Multiple 
Access (WCDMA)-based asynchronous system. 

A CDMA2000-based synchronous mobile communication system is implemented to cover 
a wide area, and is advantageous in tliat a maximal data rate of 2.4 Mbps can be obtained in a forward 
direction when an Evolution Data Only (EV-DO) scheme is applied thereto. However, since the data 
rate varies greatly with the wireless environment, the CDMA-based synchronous mobile 
communication system is disadvantageous in that it is not appropriate for services, such as a video 
phone service, for which Quality of Service (QoS) must be guaranteed. 

In contrast, a WCDMA-based asynchronous mobile communication system is 
advantageous in that it is appropriate for real-time services, such as a video phone sendee, because a 
circuit switching is supported, so that high-speed mobility is supported and the QoS thereof is 
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excellent. However, since tiie investment cost is excessive at the early stage of commercialization, 
the WCDMA-based asynchronous mobile communication system is disadvantageous in that it is 
difficult to provide a service covering the entire area in which a synchronous mobile system is 
established. 

5 Accordingly, in the early IMT-2000 system, a service is provided in a fomi in v^^ch 

synchronous and asynchronous mobile communication systems coexist For this purpose, a multi- 
mode mobile communication terminal is required In tliis case, when the synchronous mobile 
communication system is used for voice and high-speed Internet access services and the 
asynchronous mobile conmiunication system is used for services, sudi as a video phone s^vice, for 

10 which QoS must be guaranteed, the advantages of both systems can be maximized. 

Meanwhile, a multi-mode mobile communication terminal for supporting these advantages, 
that is, a Dual Band Dual Mode (DBDN^ mobile communication terminal that can be used both in a 
synchronous type system and in an asynchronous type system has been developed. By using the 
mobile communication terminal, diflFerent services can be used in a synchronous system area and an 

1 5 asynchronous system area. 

In ttie case of flie DBDM mobile communication terminal, since the lifespan of a battery 
cliarge is greatly shortened due to considerable power consumption when two modem chips, which 
are contained therein, are used, only one of the two modem chips should be operated. Accordingly, 
the DBDM mobile communication terminal is selectively connected to the synchronous mobile 

2 0 communication system and flie asynchronous mobile communication system. 

In a mobile communication environment implemented such that an asynchronous mobile 
communication system overlaps a synchronous mobile communication system, call drops may occur 
in a border region between synchronous and asynchronous areas. Furthomore, in the case where a 
user moves between a synchronous mobile communication system and an asynchronous mobile 

25 communication system, handover between the systems is required to provide continuous service. 
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However, a handover method between asynchronous and synchronous mobile communication 
systems has not yet been defined. If the handover method is not defined, there occurs a 
disadvantage in that vast costs are required for the implementation of the asynchronous mobile 
communication system. 

5 Furthermore, when a mobile communication terminal is located in tiie border region 

between synchronous and asynchronous areas cvct though handover is supported, it must be possible 
to search for a synchronous mobile communication system. This case is problematic in that, since 
the two modem chips contained in the mobile communication terminal must both operate, 
interference may be induced therebetween, and the power consumption of the mobile 
1 0 communication terminal is increased. 

Disclosure of the Invoition 

The present invention has been made keeping in mind the above problems occurring in the 
15 prior art, and an object of the present invention is to provide a method for handover which is capable of 
reducing costs required to implement an asynchronous mobile communication system by defining a 
handover method betweai an asynchronous mobile communication system and a synchronous mobile 
communication system, and preventing a call drop phenomenon caused by the movement of mobile 
communication terminals in a mobile communication system in which asynchronous and synchroTK)us 
2 0 mobile communication systems coexist 

Brief Description of the Drawings 



25 



FIG. 1 is a diagram showing the construction of a mobile communication network to which 
the present invention is applied; 

3 
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FIG. 2 is a diagram showing the construction of a mobile communication temiinal that is 
applied to the present invention; 

FIG. 3 is a conceptual diagram illustrating handover in a mobile communication network on 
which asynchronous and synchronous n^orks ov^lap each other, 
5 FIG. 4 is a flowchart illustrating a handover metiiod according to an embodiment of the 

present invention; 

FIG. 5 is a flowchart illustrating the handover method shown in FIG. 4 in detail; and 
FIG. 6 is a flowchart illustrating the step of preparing communication with the mobile 
communication terminal shown in FIG. 5 in detail. 

10 

Best Mode for Carrying Out the Invention 

Hie presoit invention provides a handover method between asynchronous and synchronous 
mobile communication systems for a Dual Band Dual Mode (DBDM) mobile communication tmninal 

15 in a mobUe communication network in which the asynchronous and synchrorK)us mobile 
communication systems overlap each other, tiie mobile communication terminal having an 
asynchronous modem unit and a synchronous modem unit, including the first step of the radio network * 
controller of the asynchronous mobile communication system periodically measuring a wireless 
mvironment around the mobile communication terminal; tlie second step of die radio network 

20 controller determining whether handova: is required using a blind decision metiiod when wireless 
environment measuremmt value is less than predetermined threshold value, and informing an 
asynchronous mobile switching center of the asynchronous communication q^stem that the handover is 
required; the third step of the asynchronous mobile switching center requesting handover from the 
synchronous mobile switching cmter of tiie synchronous communication system, and the syndironous 

2 5 mobile swtching center assigning a forward channel to the mobile conununication terminal; the fourtih 
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Step of, as the asynchronous mobile switching center directs the mobile communication temiinal to 
perfonn teindover, the mobile communication temiinal preparing communication with the synchronous 
mobile communication system, and causing a backward channel with respect to the synchronous 
communication ^stem to be assigned to the mobile communication temiinal; and the fifth step of the 
5 syndironous mobUe switching center infomiing the asynchronous mobile switching coiter of 
completion of the handover, thus releasing a connection betwem the asynchronous mobile switching 
center and the radio networic controller. 

An embodiment of the present invention is described in more detail with reference to the 
accompanying drawings below» 

1 0 FIG. 1 is a diagram showing the construction of a mobile communication network to which 

the present invention is applied. 

A mobile communication tmninal 10 that is applied to the present invention is a DBDM 
mobile communication temiinal. The DBDM mobile communication tenninal 10 can be 
selectively and wirelessly connected to an asynchronous mobile communication systrai 20 and a 

15 synduonous mobile communication system 30 and uses voice and data services, w4iich will be 
described in detail later. 

The asyndironous mobile communication system 20 includes a node B/Radio Networic 
controller (RNC) 210 composed of a node B, that is, a base station for communicating with tiie mobile 
commumcation tenninal 10 in a wireless region and a RNC for controlling Hic node B, an 

20 asyndironous Mobile Switching Center (MSC) 220 connected to the node B/RNC 210 to perform call 
switching so as to provide services to the mobile communication terminal 10, a Short Message Service 
Center (SMSC) 240 connected to the aqoichronous MSC 220 through No. 7 common signaling 
networic 230, a Service Control Point (SCP) 250, a Home Location Register (HLR) 260, a Serving 
GPRS Support Node (SGSN) 270 connected bdween the node B/RNC 210 and a General Packet 

25 Radio Sendee (GPRS) networic 280 to maintain the location track of the mobile communication 
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terminal 10 and to peifonn access control and a security fimction, and a Gateway GPRS Support Node 
(GGSN) 290 connected to the SGSN 270 tiirough the GPRS netwoik 280 and connected to the No. 7 
common signaling netwoik 230, to support operation in conjunction with external packets through the 
Internet 40. 

5 Furthennore, flie synchronous mobile communication system 30 includes BTS/BSC 310 

composed of a Base Transceiver SystOTi (BTS) for supporting communication with the mobile 
communication terminal 10 in a wireless region and a Base Station Controller (BSC) for controlling the 
BTS, a MSC 320 connected with one or more BSCs to perfonn call switching, an SMSC 340 
connected to the MSC 320 flirou^ aNo. 7 common signaling n^oik 330, an SCP 350, an HLR 360, 
10 a Packet Data Service Node (PDSN) 370 connected to the BSC to provide subscribers witfi packet data 
services, and a Data Core Networic (DCN) 380 for supporting connection betwera the PDSN 370 and 
the Internet 40. 

The MSC 220 of fhe asynchronous mobile conununication system 20 and the MSC 320 of 
the synchronous mobile communication system 30 are connected to each other via the No. 7 common 
15 signaling networks 230 and 330, and transmit and receive information required for handover of the 
mobile communication terminal 10. Furthermore, the HLRs 260 and 360 may be implemaited using 
dual stack HLRs, and store and manage subscribers' information, the usage state of supplementary 
services, etc., and provide the subscribers' information according to the requests of the MSC 220 and 
320. 

20 In such a system environment, as a mobile communication terminal, vAich is making a voice 

call in an asynchronous mobile communication system area, moves to a synchronous mobile 
communication system area, the asynchronous mobile communication system 20 determines wliether 
handover is required based on the wireless environment in which the mobile communication terminal 
10 is located. That is, the handova: determination for the mobile communication terminal is made by 

25 a blind decision method In this case, a Round Trip Delay (RTD) value and a Block Eiror Rate 
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(BLER) may be applied as the wireless oiviionment Handover threshold values with xespect to the 
wireless environment measurement values are detemiined by a manager, and may be changed through 
an Element Management System (EMS). 

As describe above, when the mobile communication system 20 directly determines the 
5 handover i^aixDess of the vsdreless «ivironment measurement values of the mobile communication 
terminal 10, the handover can be performed even though additional messages, which must be 
transmitted for handover between the mobile communication terminal 10 and the asynchronous mobile 
communication system 20, are not separately defined. 

The reason why the handover is determined by ttie wireless environmait measurement values 

10 in the present invention is described below. In the case where a general handover method is applied, 
the mobile communication tmninal 1 0 must measure the wireless environment, such as the pilot signal 
intensity of the synchronous mobile communication system 30, and notify the asynchronous mobile 
communication system 20 of the measured wireless environment (mobile assistant handover mediod). 
For this purpose, the synchronous nKxiem chip and asynchronous modem chip of the mobile 

15 communication terminal must be implonented in an integrated one-chip form and, therefore, a 
structural change of the mobile communication terminal 10 is required. Furfliermore, in this case, 
messages, which must be transmitted between the mobile communication temiinal 10 and the 
asynchronous mobile communication system 20 to perform handover, must be additionally defined. 
Since international standards must be modified if such new messages are defined, a considerable 

2 0 problem occurs in roaming mobile communication terminals. 

Accordingly, when the mobile communication terminal 10 does not measure flie intensity of 
a pilot signal received fiom the synchronous mobile communication system 30 but the asynchronous 
mobile communication system 20 determines tfie handover based on the wireless environmait in which 
the mobile communication terminal 10 is located, whetha: tiie handover is required can be determined 

2 5 without a stmctural change of the mobile communication terminal 1 0. 
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The asynduonous mobile commumcation system 20 detemiines whetlier the handover to the 
synchronous mobile communication system is required by the above-described method, and requests 
the handover fiom the synchronous mobile communication system 30 when it is required. 

Accordingly, the synchronous mobile communication system 30 assigns a forward channel to 
the mobile communication terminal 10, and the asfynchronous MSG 220 directs the mobile 
communication terminal 10 to perform the handover to the synchronous mobile communication system 
area As a result, the mobile communication terminal 10 prepares communication with the 
synchronous mobile communication system 30, and a backward diannel is assigned ttiCTebetween. 

ThereaflCT, when the synchronous mobile communication system 30 notifies ttie completion 
of the handover to the asynchronous mobile communication system, the asynchronous mobile 
commumcation system 20 releases the connection with the mobile communication tmninal 10, tiius 
completing the handover to the a^chronous mobile communication systan 20. 

FIG. 2 is a diagram showing tfie construction of a mobile communication terminal that is 
applied to the present invention. 

As shown in FIG. 2, the DBDM mobile communication terminal 10 includes an antenna 100, 
a synchronous module 1 1 0 for a synchronous mobile communication service, an asynchronous module 
120 for an asynchronous mobile communication service, and a common module. 130. 

Tlie antenna 100 has a function of processing both a frequency band for a synchronous 
mobile communication service and a fiequency band for an asynchronous mobile communication 
service. 

The synchronous module 110 includes a duplexer 111 operating as a band-pass filter for 
separately processing fiequencies, a synchronous radio transmission and reception unit 1 12 for dividing 
transmission and recqption radio waves into predetermined frequency bands, and a synchronous 
modem unit 113 for processing a wireless protocol with respect to the ^duonous mobile 
communication system. The asynchronous module 120 includes a duplexer 121 operating as a band- 

8 
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pass filter for separately processing fiiequaicies, an asynchronous radio transmission and reception unit 
122 dividing transmission and reception radio waves into predetermined fiequency bands, and an 
asynchronous modem unit 123 processing a wireless protocol with respect to the asynchronous mobile 
communication system. 

5 The common module 130 operates as a central processing unit for controlling flie 

synchronous modem unit 113 and the asynchronous modem unit 123, and includes an application 
processor for performing a multimedia function, memoiy, iiq^ut and output units, and some other 
application processing units, 

Furthomore, flie DBDM mobile communication temninal 10 is equipped with software for 

10 providing a user interface, a supplementary service, mobility management, access/session control, 
resource control and protocol processing, so that the software allows tlie user to use a variety of services, 
performs handover and converts protocols to fit the mobile communication systems. 

In the present invention, the DBDM mobile communication terminal 10 includes the 
synchronous module 1 10 and the asynchronous module 120. In the case where handover is required 

1 5 because flie DBDM mobile communication terminal 10 moves to a synduonous area while making a 
voice call through flie asynchronous module 120 in an asynchronous area, tiie asynchronous mobile 
communication s>^em 20 detennines tiie handover according to die wireless environment in which the 
mobile communication tenninal 1 0 is located, so tfiat it is not required to drive the synchronous module 
1 10 along with the asynchronous module 120 and implement them in an integrated oneH:hip form, 

20 FIG. 3 is a conceptual diagram showing handover in a mobile commiinication netwoik on 

which asynchronous and synchronous netwoilcs ovedap each other, and FIG. 4 is a flowchart 
illustrating a handova: method according to an embodiment of the present invention. 

To si5)port handover according to tiie pesent invention, the node B/RNC 210 periodically 
measures the wireless environments ofmobile communication terminals lOaand lObatstepSlO. 



9 



wo 2005/067176 



PCT/KR2005/000023 



As shown in FIG. 3, as flie mobUe communication teminal 10b, which is perfomMng a voice 
call with the mobile communication tenninal 10a in the area A of the asyndironous mobile 
communication system 20, moves to the border region C between the area A of the asynchronous 
mobile communication system 20 and the area B of the synchronous mobile communication system 30, 
5 the node B/RNC 210 diecks whedia: wireless environmoit measurement values in a area in whidi the 
mobile communication terminal 10b is currently located are less than predetermined threshold values at 
step S20, and informs the aqoichronous MSG 220 that handover is required when the measurement 
values are less than the predetermined direshold values according to the blind decision method. In this 
case, the RNC stores information on cells adjacent to the node B and a plurality of base stations in a 
10 database, and transmits information on a mobile communication tenninal 10b, for which handover is 
required, along with information on adjacent base stations, when it is determined fliat handover is 
required. 

In this case, a RTD value and a BLER may be applied as the wireless ravironment The 
handover threshold values with respect to tfie wireless environment measurement values are determined 

15 by a manager, and may be changed throu^ the EMS. The RTD is the time taken for the node B to 
transmit a message to the mobile communication tominal 10b and to receive an adoiowledgment 
message from it, and an increase in tliis value signifies to ttie deterioration of the wireless oivironmoit. 
And, the BLER is used to determine the ratio of the total number of transmitted blocks to the number of 
error blocks in such a way that tiie node B transmits a plurality of data blocks to the mobile 

20 communication tenninal and determines whetiier errors exist based on ttie blocks received fifom the 
mobile communication terminal 1 Ob in response to the trananission of the data blocks. An increase in 
this value signifies to the deterioration of the wireless environment 

Accordingly, the asynchronous MSG 220 requests handov^ to the MSG 320 of the 
synchronous mobile communication systan 30 at step S30 and, therefore, the MSG 320 assigns a 

25 forward channel to the mobile communication terminal 10b at step S40. Furthemtore, as the 

10 
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asynchronous MSC 220 directs the mobile communication temiinal 10b to perfomi the handover, the 
mobile communication tenninal 10b prepares communication with the synchronous mobile 
communication system 30 by driving the synchronous module 1 10 at step S50, and allows a backward 
channel to be assigned to the mobile communication terminal 10b by transmitting a backward fiame to 
5 tfie BTS/BSC 310 of the ^dironous mobile communication systmi 30 vhsa the preparation of 
communication has been completed, at step S60. 

Thereafter, the synchronous MSC 320 informs the asynchronous MSC 220 of the completion 
of the handover at step S70, and the asynchronous MSC 220 requests the node B/RNC 210 to release 
the connection at step 80, thus allowing the connection with the asynchronous mobile communication 

1 0 system 20 to be released. 

FIG. 5 is a flowchart illustrating the handover method shown in FIG. 4 in detail. 
The node B/RNC 210 periodically measures the wireless environment (RTD, BLER, etc.) at 
the current location of tfie mobile communication tenninal, detennines that handover is required ^^n 
the wireless environmait measurement values are less than predetermined threshold values at step 

15 SlOl, and informs the asynchronous MSC 220 of determination results at step S102 (Relocation 
required). In this case, since tiie rK»de B/RNC 210 stores information on adjacoit base stations in a 
database, the node B/RNC 210 transmits information on ttie mobile communication terminal for vAxich 
handover is required, information on adjacent cells, and information on adjacent base stations together 
vAiGn it is determined that the handover is required. 

2 0 Accordingly, the asynchronous MSC 220 chedcs information on the mobile communication 

tenninal for which handover is required, inibnnation on adjacent cells and base stations which are 
received fiom the node B/RNC 210. And, if it is determined fliat the handover to the synchronous 
mobile communication system 30 is required, the asynchronous MSC 220 requests handover from the 
synchronous MSC 320 at step S103 (FACDIR2). 
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The synchronous MSG 320 that has received the handover request fiom tiie asynchronous 
MSG 220 requests the handover fiom the BTS/BSC 310 at step S104 (Handoff ReqiKst) and receives 
an acknowledgement of tl^ handover request at step S 1 05 (Handoff Req Ack). The BSC 3 1 0 allows 
a forwaid channel to be assigned to the mobile communication tenninal by transmitting null fi:ames to 
5 flie synchronous modem unit 1 13 of the mobile communication terminal for which handover is to be 
performed, throu^ a fonvaid traflSc channel at stq) S 106 (null F-FCH frames). 

Thereafter, the synchronous MSG 320 transmits an acknowledgement message for the 
handover request to the asynchronous MSG 220 at step S107 (facdir2), and the asynchronous MSG 220 
transmits an acknov^dedgement messa^ for the handover request to the node B/RNG 210 at step S108 

10 (Relocation Command). 

TTiai, the asynchronous MSG 220 directs the asynchronous modem unit 123 to perform the 
handover at step S109 (HANDOVER FROM UTRAN GOMMAND), The message for the handover 
direction includes a synchronous mobile communication system-related message, in particular, channel 
assignment information. The channel assignment information is transmitted fiom the asynchronous 

15 modem unit 123 to the synchronous mod^ unit 1 13, and causes the ^chronous modem unit 1 13 to 
prepare for handover in advance at step S 1 1 0. 

As described above, as the synchronous modem urut 1 13 receives the channel assignment 
message and the handover message, the synchronous module 1 10 performs tlie step of preparing 
communication with ttie synchronous mobile communication system 30 at step Sill. When the 

20 communication preparation step is completed, the synchronous module 1 10 notifies the asynchronous 
modem unit 123 of the completion of the communication preparation at step SI 12 (Gall Gonnected). 
When the synchronous module 1 10 of the mobile communication terminal completes the preparation 
for ttie communication with the synchronous mobile communication system 30, mode conversion, such 
as vocoder switching, between the asynchronous modem unit 123 and syndironous modem unit 1 13 is 

25 perfonned, and the synchronous modem unit 113 transmits fiames to the BTS/BSG 310 of the 
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syndironous mobile communication system 30 through a backward channel at step 114 (R-FCH 
fiames), thus establishing a connection between the mobile communication tominal and the 
synchronous comnriunication system 30. 

Thaeafter, the mobUe communication temiinal infomis the BTS/BSC 310 of the completion 
5 of the handover at step S115 (IfendoflF Completion Message: HCM), and the BSC 310 notifies the 
asynchronous MSC 220 of the completion of the handover through synchronous MSC 320 at steps 
SI 16 and SI 17 (HandofiFComplete, and MSONCH). 

Accordingly, the asynchronous MSC 220 requests the node B/RNC 210 to release a call at 
step 1 1 8 (lu Release Command), and the node B/RNC 210 disconnects fiom the asynchronous modem 

10 unit 1 23 and informs the asynchronous MSC 220 of the completion of the call release, tfius establishing 
a connection between the synchronous modem unit 1 13 of the mobile communication terminal and tiie 
synchronous mobile communication system 30 and completely releasing a connection between the 
asynchronous modem unit 123 and flie asynchronous mobile communication system 20. 

FIG. 6 is a flowchart illustrating the step of preparing communication between mobile 

1 5 communication systems shown in FIG. 5 in detail. 

The step of preparing communication with the mobile communication terminal described in 
FIG. 5 is described in more detail below. The synchronous modem umt 1 13 that has received the 
channel assignment information fiom the asynchronous modem unit 123 is activated by switch-on and 
wann-up opoations at step S201 , and acquires a pilot channel and a synchroiraus channel at steps S202 

20 and S203, respectively. The synchronization between the BTS/BSC 310 of the synchronous mobile 
communication system 30 and the tenninal is achieved by acquiring the pilot channel, and timing 
information and other system infomiation are received fiom the BTS/BSC 310 by acquiring the 
synchronous channel. Accordingly, the synchronous module 110 of the mobile communication 
tenninal transitions to an idle state at step S204, does not pofonn tfie step of renewing an ovoliead 

25 message fix)m the synchronous mobile communication system to minimize call connection time, and 
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directly transitions to a traflSc state, thus establishing a connection to tiie synchronous mobile 
communication system 30. 

The present invention proposes the method for handover in a mobile communication system 
in which an asynchronous mobile communication system and a synchronous mobile communication 
5 systmi overlap each ottien Mobile communication terminal handover can be divided into handover 
fiom an asynchronous area to a synchronous area and handover fiom a synchronous area to an 
asynchronous area Since, in tiie latter case, an asynchronous mobile communication system overlaps 
a synchronous mobile communication system and, therefore, unintemipted service is possible, the latter 
case has not been considered. 

10 Since, in tlie former case, the DBDM mobile communication traninal does not request 

handover by measuring the intensity of the signal fiom a base station adjacent to the DBDM mobile 
communication terminal, but flie asynchronous mobile communication system d^ermines the handover 
by measuring the wireless environment around flie mobile communication tenninal, handover can be 
conducted without a stnictural change to the mobile communication terminal, with minimal power 

15 consumptioa 

In the present invention described above, those skilled in the art s^jpreciate that the present 
invention may be implanented in some oflier concrete fornis without departing fiom the technical spirit 
or essential characteristics thereof Accordingly, it should be understood that tiie above-described 
embodiments are illustrative but not restrictive. The scope of the present invention is defined by die 
20 appended claims rather flian the d^led description, and it should be appreciated tiiat all tiie 
modifications derived fit)m the claims and the equivalents thereof are all included in the scope of tiie 
present invention. 

25 
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Industrial Applicability 

As described above, tiie present invention can provide service without a call drop 
phenomenon when a DMDB mobile commxmication tenninal that is making a voice call moves from 
an asynchronous mobile communication system area to a syndironous mobile communication syst^ 
area in a mobile communication system in which an asynchronous mobile communication system and 
a synchronous mobile communication system overlap each other. 

FurthCTnore, since whettier handover is required is detranined by the asynchronous mobile 
communication system without depending on a mobile communication terminal, there are advantages 
in that a structural change to the mobile communication temiinal is not required and the power 
consumption of the mobile conununication terminal is minimized. 
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